Introduction
The local fractional calculus [1] developed in recent years provide a useful mathematical tool for describing the complexity and non-differentiability of real-world problems such as vibrating string, heat transfer, and fluid mechanics. It is worth mentioning that Yang et al. ' s meaningful contributions [1] [2] [3] [4] [5] [6] [7] [8] [9] are pioneering for the sound developments of the local fractional calculus. The local fractional calculus has many graceful properties, benefiting from which some existing methods originally proposed for non-linear differential equations with integer orders, for example the variational iteration approach [10, 11] , have successfully been extended to some local fractional differential equations [12] [13] [14] .
In 2002, Navickas proposed the operator method [15] to represent solutions of non-linear differential equations by linear operators. For such a purpose, Navickas [15] defined the linear generalized operator and the multiplicative operator, and then proved some properties of these two operators. As far as we know this operator method has not been extended to the differential equations of fractional orders. In this paper, we shall extend the operator method to construct solutions in the form of operator representation of non-linear local fractional differential equations.
The rest of this paper is organized as follows. In Section 2, we define the generalized operator of local fractional differentiation and the multiplicative local fractional operator. In Section 3, we give and prove some properties of these defined operators. In Section 4, we construct solution in the form of operator representation of a local fractional ordinary differential equation with initial conditions by the extended operator method. In Section 5, we represent solutions of the local fractional KP equation and the fractional BBM equation.
Definitions
Definition 1. The local fractional derivative is defined as [1] :
where 0 1 a < £ and 0 0
with the Euler's Gamma function: 
is called a generalized operator of local fractional differentiation.
Definition 4. The linear operator:
is called a multiplicative local fractional operator, here
= is the identity operator.
Properties
Properties 1. The local fractional operator of differentiation has some properties [1] :
where c , l , p , q and h are all constants, and
Properties 2. The local fractional operator of integration has some properties [1] :
Properties 4. The generalized operator of local fractional differentiation has properties:
Proof. We prove the relation (22) for 1 n = , the other ones can be proved by the similar way. In view of the definition (4), we have
Properties 5. The multiplicative local fractional operator has properties:
Proof. We prove the relations (22) and (24). For the relation (22), we suppose that:
then following the steps in [14] yields:
Similarly, we have: 
It is easy to see from eq. (26) that:
Thus, from eqs. (37), (29)- (30) we have ( , , ) ( , , ) z x w x q J q J = which is namely the relation (22). For the first relation in eq. (24), a direct computation shows that:
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(1 ) 5 5 Similarly, for the second relation in eq. (24), we have:
to eq. (4), then we have:
Proof. As an example, we prove the relation (34). In view of eqs. (4) and (33), we have:
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then we have:
Proof. We can see that the relation (38) is obvious. The proof of the relation (39) is similar to that of the relation (22) and we omit it here for simplification.
Theorem
Theorem 1. If a local fractional ordinary differential equation is given by: (2 ) ( ) ( , , )
where ( , , ) P x   is a polynomial of variables x , q and J , then eq. (40) has a solution of the operator representation: 6 6 Proof. Let 
